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II, CLAIM l^HENDHENTS 

1. (Currently Amended) A method for reducing visual 

artefacts due to a block boundary between image blocks, in a 

■ 

frame of a digital video signal, which io-codod by blocka 
and then dcQode^ — a block t.YpQ being defined according — fe e 
the coding -mcithod for a block oclQOtod from a prodQtamiincd . 

ee^^ — — coding — typeo -? in which — comprising performing a 

filtering operation io performed to r-cduco vioual - artcf acto 
due to a on the block bo\mdary-7 — eharaotorigod in _ tbat fe)%e 
1 hcn-T H- ^g pcrf ormcd on the block boundary - -is d ependent at 
least in part o n an encoding method used to encode an image 
block ^^Tp*^^ frame in the environmcnt on a first aide 

of the block boundary — and an encoding method used to 
encode an imacye block on a second sidef of the block 

■ 

boundary - 

2. (Currently Amended) A method according to Claim" 1, 
Ghauacterigcd d - ia — fefea fewherein the frame comprises at least 
one region of image b locks-; — e ^beh bLock itfithin aaid region 
having a — region t:^^o, and ttata^ — the filtering operation 
performed on the block boundary is depend ^ent at least in 
part on a region type of ^h ean image blocks- ift — fcfee 
^mvironmont on a first side of the block boundar y (30) and a 
region type of an image block on a secc^d side of the block 
boundary . 

3- (Cancelled) 

4. (Currently Amended) A method according to Claim 1, 
Ghajraot - eriood in that r wherein at least one parameter of the 
filtering operat ion p erformed to rodTocc — vip^ ft gb 3= — agtc facto 
duo to-a block boundar^^ on at least one side of the block 

2 
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boundary is modified cocorcLiiiQ t o in dependence on the block 
fev^& eencodinq method used to encode e€ — at least one linage 
block in the environment of the block boundary— f^^. 

5. (Currently Amended) A method according to Claim 4, 
e h aractcriacd in tha fe T>rtierein a t least one parameter of the 
filtering operat ion j perf ormed — roducc — vioual — artofaoto 

i 

due to - aon the block boundary is modified according to in 
dependence on the encoding method used to encode b locJc typo 
of a first imacye b lock and the encoding method used to 
encode _ a second image b lock, the first and ©econd image 
blocks being located on opposite sides of the block 
boundary — (30) * 

6. (Currently Amended) A method according to Claim 4, 
GKaraQtariocd - in that w berein said at least one parameter is 
selected from a group comprising: a number of pixels to be 
examined, a number of pixels to be filtered, an activity 
measure providing an indication of the difference between 
pixel values on one side of the block boundary, a filtering 
window . 

7. (Currently Amended) A method according to Claim 1, 

^dMre bcomprising selecting a number of pixels 4»i ie- 

Delected — for examination from at least one side of the 
block bovmdary — f ^Q) , GharaateriBod — — fehat — fefee — number — o# 
pixQlo (n) — odlcotcd — for anGQmination in d epend eence on the 
image content of the frame in the environment of the block 
boundary — (30) , — and that the number of pixolo — — oQloctod 
for QJ E aminatleft — f - urthor — doponda — ©a — fefee — block — type of — a: 
block in the onvironmont of the bloclc bovmdary (30) , 

3 
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8* (Currently Amended^ A method according to Claim 7, 
oliaira.o t er i g cd — ift — fetea fewherein the nutrioer of pixels 4^ 
selected for examination depends on tfeea difference in 
pixel value (A) b etween pixels across the block boundary . 

9- (Currently Amended) A method according to Claim 1, 
cha r ge tori BGd in that v herein the number of pixels selected 
for examination depends on the size of thea quantization 
step (QP j — of . the u sed to quantize c oefficients used in febe 
encoding ef- the image b locks - 

10- (Currently Amended) A method according to Claim 9, 
charaetorinod — — fefeafe wherein the number of pixels (n) 
selected for examination is determined by the formula: 



1 150a< 

2 L(X)a< 

4 0,40o:< 

5 0.25a < 

6 0< 



A S 2.000: 

A < 2,00cc 

A <L50a 

A <L00a 

A < 0.66a 

A <0,40a 

A <0^a 



(2) 



wherein A is the difference in value between pixels across 
the block boundary, a = QP-log(QP) and QP is the size of the 
quantization step used to quantize of the said coefficients 
used in the e ncoding of the image b locks . 

11- (Currently Amended) A method according to Claim 

charnctor - iHGd ie fefeafewherein the number of pixels 

■fft fselected for examination is first defined according to 
the image content of the frame in the envizx^nment of the 
block boundary — <30) , — and then number - ■ of — pixel o — (b^ ie 
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further — t run c a ted aoooardiixg — fe ei n dep endence on the block 
type of encoding method uaed to encode an image block in the 
environment of the block boiindary — to give a truncated 
number of pixels 4**fea^ — for examination, 

12. (Currently Amended) A method according to Claim II, 
eharactcrigod in tha fewherein the tr\incated number of pixels 
(ntr) is determined by selecting a truncation value (trval) 
according to the table 





Region type of the Block on t 
side 


:he Second 


Region 
type of 
the Block 
on the 
First side 


INTRA 


COPY 


CODED 


NOT_C 


!ODEP 


INTRA 


n 


n 


2 


2 


n 


4 


tl 


2 


COPY 


2 


2 


2 


2 


2 


4 


2 


2 


CODED 


4 


n 


4 


2 


4 


4 


4 


2 


NOT_CODED 


2 


n 


2 


2 


2 


4 


2 


2 



and using said selected truncation value (trval) with the 
formula 

ritf =min(trval,n), (3). 

13. (Currently Amended) A method according to Claim 1, 
eharaGtoriflcd in that comprising selecting certain pixels to 

5 
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be f lltared— Qrc — o^Qlootcd, and determining a new value ie 
dciLcLx ' uiiiicd for each pixel to be filtered on the basis of 
pixels that appear in a filtering window set around the 
pixel - 

14- (Currently Amended) A method according to Claim i7, 
eharactcrigod in — fefea* — comprising selectim? p ixels to be 

filtered a^e gclcct -e <a — from the pixels selected for 

examinat ion . 

15- (Currently Amended) A method according to Claim 13, 
GharactorigQd in that w herein the new value of the pixel ^ 
bo f iltorod is the mean value of the pixels that appear in 
the filtering window, 

* 

16. (Currently Amended) A method according to Claim 13 y 
eb a - r ac t cr i - gis d — — thtSi - t - w herein *e*^ — actcrmin - iaa g — a — new valuo 
4 eg" tho pi^EOlo — to - b e — g- iltcrcd on the — firot oi - dc of the 
bloclc boundary'- - — oaid filtering window io uocd^ — asiet the size 
of the filtering w indow is determined according to the 
table 



1) 




ra 


^3 


1 


X 


X 


X 


2 


1 


X 


X 


3 


1 


1* 


X 


4 


2 


2 


X 


5 


2 


2 . 


2** 
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3 


or* 


3 


3 




2*** 









t 

* means that thte filtered value of pixel ri ie used for 
filtering of pixel rz 

** means that the filtered values of pixels ri and r^ are 
used for filtering pixel r^ 

3 if di > 2, otherwise 2, 

and w herein ^athe integer parameter dr is an activity 
measure indicat ^ing activity on thoa first side of Che 
block boundary, and aathe integer parameter di is an 
activity measure indicate eing activity on fefeea second side 
•of the block boxindary, ri, r2 and rs are ^tfee— three pixels on 
the first side of the block boundary closest to the 
boundary in this order, X means that the pixel is not 
filtered, thca number means that in addition to the pixel 
to be filtered, a quantity of pixels shown by the number 
are taken to ^ the filtering window JErom both sides of the 
pixel to be filtered, and "3 or 2". means "3, if di > 2, 
otherwise 2'<, and for determining the new value of the 
pixels to be filtered on the other side of the block 
boundary, a filtering window defined similarly is used, 
with the exception that all r's are replaced by I's and 
vice versa. 

17. (Currently Amended) A method according to Claim 16, 
char ac t cr i b cd — ift — feba fewherein said activity measur-e is 
determined on the basis of changes in pixel values. 

7 
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18 . (Currently Amended) A method according to -Claim 1€ , 
charactcriHod in that v herein 

= 6, if |ri - rjl S p/j with all je[l,6], 
otherwise: dr = i/ where i meets the conditions 

ie [l,ntr] r 

|ri - n^il > p/i, and 

jr 1 - rjl < p/j with all je [l,i] , 

wherein the axaxiliary parameter p = 4-log{QP) and QP is the 
size of the quantization step ^ — fefe eused to <|uantize 
coefficients used in fefee encoding of the image b locks, and 
the value of the parameter di is determined similarly, with 
the exception that all r's are replaced by I's- 

19, (Currently Amended} A dovico f ilter for reducing visual 
artefacts due to a block boundary between image blocks in a 
frame of a digital video signal, whiah io coded by blooko 



and then dooodcd, — a block— type being de-f^ncd aocordmg 


—a 


tho coding — mefela^ — #eae — a — bl-Q<5fe — so-lcctcd — o-CQording — fee- 
prGdotcrmincd-oot of coding tygoD, — the dovi oo con¥>3:ip ing- 





the filter €er — rcduoing— vioual — artofacto — **e — fee — abeing 
arranged to perform a filtering operation on the block 
boundar y, oharacteri - Bcd in that the filter — is — arranged to 
e^ egato — adapt i^v^ e^ry — aoQord 4 ng — fe© — tho block — fe ypc-p of — *fee 
frame — is* — fefee — environment — ef — fefee — block bound - M? y — ( - 30) in 
dependence at least in part on an encoding ttiethod used to 
encode an image block on a first side of the block boundary 



a 
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and an encoding method ,uged to encode ayi image block on a 
second gide of the block boomdary . 

20. (Currently Amended) A dovie ef ilter according to Claim 
19, charactQriDQ^ — ±a — fefaa fewherein — filter — dio— arranged 
□uch that the frame comprises at least one region of image 
b locks-7 — Qaoh - fe ^ ock within oaid - r e gdon having a region t^^o^ 

m 

and that the filter is arranged to perform said filtering 
porformc d oper.atioh on the block boundary in depend eence at 
least in part o n a region type of fefe ean image block-e in the 
cnvironm e g ^n a first side of the block boundar y — ( - :^ - ) and a 
region type of an image block on a second side of the block 
boundary . 

21. (Cancelled) 

22- (Currently Amended) A dQviQ<= > £ilter according to Claim 
19^ phajgacteriCTcd in that w herein the filter is arranged to 
modify e ^aefe — fe- hat — at least one parameter of the filtering 
operation p erformed ^ — roduce — vioual — artofaoto duo — fe e - - a 
block boundary on at least one side of the block boxindary 
is — modified — aooording to in dependence on the block — type 
e fencodinq method used to encode at least one image b lock 
in the environment of the block boundar y (30) . 

23- (Currently Amended) A dcvice f ilter according to Claim 

22. Qharaot e a?igcd — is — fefeafe wherein the filter is arranged 
such th - Q fe to modify at least one parameter of the filtering 
operation p erformed #e — igGduoc — vioual artcfacto due — to a on 
the block boundary io modi - fiod aooording to in dependence on 
the block type — & #encoding method used to encode a first 
image b lock and the encoding method used to encode a second 
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image b lock, the first and second image b lock being located 
on c^posite sides of the block boundar y (30) . 

24. ( Currently Amended) A de-wbe efilter according to Claim 

22, ohar ac t cr i o od ift fefaa fewherein said at least one 

parameter is selected from a group comprising i a number of 
pixels to be examined, a number of pixels to be filtered^ 
an activity measure providing an indication of the 
difference between pixel values on one side of the block 
boundary, a filtering windovr. 

25, (Currently Amended) A devi r e ef ilter according to Claim ^ 
19, ^aractcriHcd in that — anfe — wherein the filter e e fl ^r - iaco 
me cttars (42) — tha - te — eg e g> Qtc — adaptivoly according - feo — tefee — imago 
Gontonfe — of the frame -? — gea fis arranged to select-i&g- a number 
•of pixels (n) for examinatio n from at least one side of the 
block boundary in dependence on an ima^e content of the 
frame , and — tbot — moano — f42-) — §e«^ — oolccting — a — number — e# 
pixolo (n) — for Qacamination comprioeo further mcono — — £^ 
cxaminMig the block—typo of a block — in the environment of 
the block boundary— (-3^ . 

26* (Currently Amended) A dovioe f ilter according to Claim 

25, charaotoriood — — ifi fefea^fe i*- compriooo fft G^ona ( 4 - a) 

4e ^further arranged to selectift^ fefee-said number of pixels 
— for examination in depend^a gence on the difference in 
pixel value (A) b etween pixels across the block boundary . 

27. (Currently Amended) A dcviao f ilter according to Claim 
19, charaoteriEod in that wherein the filter it comprioeo 
mcana — — ge ^is arranged to selectiiig a number of pixels 
-i¥k) — for examination in_depend«igence on the size of thca 

10 
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quantization step <QP) — .of tho u secl to quantize coefficients 
used in ^ke encoding e^the image b locks. 

4 

28- (Currently Amended) A devi - ^ o t i 1 te r according to Claim 

27, charaete - f - ia^d — that ^i%e means 

aoloctin gv herein the number of pixels (n) selected for 
examination Qompriooo — ift e€HM — (35) -f - o g g is determiniaged oaid 
nunibor of piscolo according to th.e formula : 



0 A 

1 150oc< A 

2 1.00a£ A 

3 0.660: < A 

4 0.40ce< A 

5 0:25ft 5 A 

6 0^ A 



S 2.00a 
<2.000f 
<L50a 

< 1.00a 

< 0.66a 

< 0.40a 
<02Sa 



(2) 



whereift A is the difference in value between pixels across 

the block boundary, a = QP'log(QP) and QP is the size of the 

quantization step used to quantize — fefe esaid coefficients 
used in fefee encoding e^— the image b locks 

29. (Currently Amended) A dovice f ilter according to Claim 
-3r^25y o - haractoriHod - in that w herein the filter " drt ■ compriEJOQ 
me ana — — ge gi s arrange d to truncatiage the number of 

pixels -fa^ selected for examination ferfee baaio in 

dependence on 'the encoding method used to encode — fefee 
block — t;^^G of — an image b lock in the environment of the 
block boxindary* 

30. (Cancelled) 

31. (Currently Amended) A dovioo f ilter according bo Claim 
-^29, c har ac tori b od — i - n - ■ thatw herein the filter meaae — feea^is 



11 
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arrancfed to tr^mcat*«^g|g^ the n'uirf;>er of .pixels (n) o el^cted 

£or examination compriaco mesaaa e gegfay selecting a 

tinancation value (trval) according to the table: 



i 


Type, of the Block on the Second side 


Type of 
the Block 
on the 
First side 


INTRA 


COPY 


CODED 


1 


NOT_C 


;ODED 


INTRA 


n 


n 


2 


2 


n 


4 


n 


2 


COPY 


2 


2 


2 


2 


2 


■4 


2 


2 


CODED 


4 


n 


4 


2 


4 


4 

1 


4 


2 


NOT_CODED 


2 


n 


2 


2 


2 


4 


2 


2 



and using said selected truncation value (trval) with the 
formula T 

ritr = min(trval,n). (3) * 

32 . (Currently Amended) A 4 evi - CQ f liter according to Claim 
19, char ac tor i g o d — in that w herein it oomg ^ i - soa — mcano (42) 
4e ^the filter is arranged to selecting certain pixels to be 
filtered-7 — mocmo (IS) — g ear - defining a filtering window, and 
TOoana — ieapto determini^ige a new value for each pixel to be 
filtered on the basis of pixels that appear in a filtering 
window set around the pixel. 

33. (Currently Amended) A devi - c o f ilter according to claim 
32/ chgraotQria - ed — in that w herein tiha mcana — for detormini 'ff^ 

12 
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dthe filter calculates the n evr value for aach pixel to be 
filtered oomprioco - mcano for oaloulatiing as a mean value of 
the pixels that appear in the filtering window* 

34. (Currently Amended) A dcvicc f ilter according to Claim 
^32/ charao - teripcd — is — fefea fewhere in the filter m cano — ^ea? 
determining a now value for oaah pixel compar ^ dooo meono for 
uoing — oaid filtering window — ieaf — the pixclo — to be — filtered 
on the — f irat — aide — e^ — the blocJc: boundai^S — and moano — £ogis 
arranged to determiniage the size of the filtering w indow 
according to the table 



dr (dl > 
1) 


^1 


r2 




1 


X 


X 


X 


2 


1 


X 


X 


3 


1 


1* 


X 


4 


2 


2 


X 


5 


2 


2 


2** 


6 


3 or 

2*** 


3 


3 



where 

* means that the filtered value of pixel ri is used for 
filtering of pixel r2 

** means that the filtered values of pixels ri and r^ are 
used for filtering pixel 

13 
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*** means 3 if di > 2, o%hexwi^e 2, 

and w herein a sthe integer parameter dr i e an act ivity 
measure indicateo -ing activity on ^fefeea first side of the 

■ 

block boundary, ^and a athe integer parameter di is an 
activity measure indicate &ing activity on ^feea second side 
of the block boTondary, ri, ,r2 and are tho t hree pixels on 
the first side of the block boundary closest to the 
boundary in .this order / X means that the pixel is not 
filtered, tfee-a number means that in addition to the pixel 
to be filtered, a quantity of pixels shown by the number 
are taken to the filtering window from both sides of the 
pixel to be filtered, and "3 or 2" means "3, if di > 2, 
otherwise 2", and means for using a filtering window 
defined similarly for determining the new value of the 
.pixels to be filtered on the other side of the block 
boundary, with the exception that all r's are replaced by 
I's and vice versa, 

35* (Currently Amended) A dcvicc f ilter according to Claim 
34, charactcriBod - in that w herein 

dr = 6, if |ri - rjl < with all je [1,6] , 
otherwise: dr\= i, where i meets the conditions 

±G [l,nt:r] / 

|ri - ri+i| > p/i, and 

|r 1 - rj| S P/j with all jc Ci,i] , 

wherein the auxiliary parameter P « 4*log<'QP) and QP is the 
size of the quantization step ^ — fefee used to c[uantige 

14 
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transformation coefficients used in transformation coding 
of the image b locks , and the value of the parameter di 
being is determined similarly, with the exception that all 
r's are replaced by I's, 

36- (Cancelled) 

37- (Currently Amended) A video encoder <10) — comprising 
m.eans - (35 44) — for coding and means for decoding a digital 
video signal by blocks, a block type being defined 
according to the coding method for a block selected 
according to a predetermined set of coding types,- which 
encoder comprises a filter for reducing visual artefacts 
due to a block boundary, charactQriBcd — i - n ■ that w her-ein the 
filter is arranged to operate adaptively according to the 
block types of the frame in the environment of the block 
boundary — (^3-0-)- • 

38. {Currently Amended) A video decoder — comprising 
means — (3S 14) for reducing visual artefacts in a frame of a 
digital video signal, which is coded by blocks and then 
decoded, a block type being defined according to the coding 
method for a block selected according to a predetermined 
set of coding types, which video decoder comprises a filter 
for reducing visual artefacts due to a block boundary, 
charactorigcd — mi — feb& fewherein the filter is arranged to 
operate adaptively according to the block types of the 
frame in the environment of the block boundary— . 

39, (Currently Amended) A video codec — fi^-? — comprising 
means — (35 11) for coding and decoding a digital video 
signal by blocks, a block type being defined according to 
.the coding method for a block selected according to a 

15 
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predetermined set of , coding types, which video codec 
comprises a filter for reducing visual artefacts due to a 
block boundary, characterized in " i>bgb fe v hereln the filter is 
arranged to operate adapt ively according to the fefee — ^block 
types of the f ramfe in the environment of the block boundary 

•I 

40, (Currently Amended) A mobile terminal — comprising a 
video codec 7 ( - l - 0 - r — 3-9^, which comprises means — (35 11) for 
coding and decoding a digital video signal by blocks, a 
block type being defined according to the coding method, for 
a block selected according to a predetermined set of coding 
types ^ which video codec comprises a filter for reducing 
visual artefacts due to a block boundary, oharaotorigod in 
fefaat wherein the filter is arranged to operate adaptively 
, according to the tiie — block types of the frame in the 
environment of the block boundar y (30) , 

41* (Currently Amended) A storage medium for storing a 
software program comprising machine executable o top o code 
fo r coding and decoding a digital video oignal by blocko^ — ^ 
block typo being defined according to the— e>oding method for 
ct ' block oGlGCtcd according to a prodetcirmincd get of - ood a a^ 

type - Eh ; for — reducing — vioual artcfactO ' due — to a — b ^r ook 

boundar^^ by — filtering; — charaot e afiigcd — in that — fefee — software 
program -- further— oomprioeo — machine — executable — otepo — fea? 
filtering — adaptively — according — to the the — block — t;v'pQO — ^ 
^feiie — frame — ia — fefee — environment — e£ — fefee — block — boundari i '' — 
performing a method according to Claim 1 . 

42- (New) A method of video encoding including a method for 
reducing visual artefacts according to Claim 1, 
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43. (New) A method of video decoding including a method for 
reducing vieual artefacts according to Claim 1 . 

44 . (New) A method for reducing visual artefacts in a frame 
of a digital video signal, which is coded by blocks and 
then decoded, a block type being defined according to the 
coding method for a block selected from a predetermined set 

■ 

of coding types, in which filtering ie performed to' reduce 
visual artefacts due to a block boundary, wherein the 
filtering performed on the block botmdary depends on block 
types of the frame in the environment of the block boxmdary 
and at least one parameter of the filtering performed to 
reduce visual artefacts due to a block boiindary on at least 
one side of the block boundary is modified according to the 
block type of at least one block in the environment of the 
block boundary, said at least one parameter is being 
selected from a group comprising: a number of pixels to be 
examined, a number of pixels to be filtered, an activity 
measure providing an indication of the difference between 
pixel values on one side of the block boundary, a filtering 
window . 

45* (New) A device for reducing visual artefacts in a frame 
of a digital video signal, which is coded by blocks and 
then decoded, a block type being defined according to the 
coding method for a block selected according to a 
predetermined set of coding types, the device comprising a 
filter for reducing visual artefacts due to a block 
boundary, wherein the filter is arranged to operate 
adaptively according to the block types of the frame in the 
environment of the block boundary and is arranged such that 
at least one parameter of the filtering performed to reduce 

17 
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visual artefacts due to a block boundary on at least one 
side of the block boundary is modified according to the 
block type of at least one block in the environment of the 
block boundary, said at least one parameter being selected 
from a group comprising: a number of pixels to be examined, 
a number of pixels to be filtered, an activity measure 
providing an indication of the difference between pixel , 
values on one side of the block boimdary, a filtering 
window. 

46. <New) A method for reducing visual artefacts due to a 
block boundary between image blocks in a frame of a digital 
video signal/ comprising performing a filtering c^eration 
on the block boundary that is dependent at least in part on 
an encoding method used to encode an image block on a first 
side of the block boundary. 

47 . (New) A filter for reducing visual artefacts due to a 
block boundary between image blocks in a frame of a digital 
video signal, the filter being arranged to perform a 
filtering operation on the block boundary in dependence at 
least in part on an encoding method used to encode an image 
block on a first side of the block boundary. 

48* (New) A video encoder comprising a filter according to 
Claim 47. 

49- (New) A video decoder comprising a filter according to 
Claim 47- 

50. (New) A mobile terminal comprising a filter* according to 
Claim 47. 

1^ 
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51. (New) A storage mecjium for storing .a software program 
comprising machine executable code for performing a method 
according to Claim 46. 

52 . (New) A metbo^ of video encoding including a method for 
reducing visual artefacts according to Claim 46. 

53 . (New) A method of video decoding including a method for 
reducing visual artefacts according to Claim 46. 

54 « (New) A video encoder comprising a filter according to 
claim 19, 

55, (New) A video decoder comprising a filter according to 
claim 19- 

56* (New) A video codec comprising a filter according to 
' ' claim 19 . 

57* (New) A mobile terminal comprising a filter according 
to claim 19. 
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